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AMPHIBOLE SCHIST SERIES .......... Carboniferous (7?) 

(Malaya). 

RICHARDSON (J.A.) (1939) Geol. Surv. Mal. Mem. No. 3, 
Pahang, Raub, pp. 14-17) applied this name to a group of am- 
phibole schists found in the Main Range foothills west of Batu 
Talam, in the Raub area, State of Pahang. Earlier these schists 
had been included with serpentine in a group of basic rocks 
[RICHARDSON (J.A.), 1937, pp. 31-33]. Regarding the origin of 
these schists RICHARDSON revived the theory first held by E.S. 
WILLBOURN (1933, p. 7) that the represent metamorphosed dole- 
rites but later, as did WILLBOURN (1934, p. 8), RICHARDSON consi- 
dered that some members of the series had been derived from 
caleareous rocks which had undergone both thermal alteration 
and dynamic metamorphism. The absence of correlatable calca- 
reous sediments in the areas surveyed by F.W. Ror (1950, pp. 
30-31) and by J.B. ALEXANDER, 1954 (not yet published Geol. 
Surv. Mal. Mem. No. 8, Pahang, Bentong) lead them to believe 
that the amphibole schists observed in these areas were of 
igneous origin. 

See also : OLDER ARENACEOUS SERIES, Malaya. 

See: RICHARDSON (J.A.) (1947), pp. 241-249. 

(J.B. ALEXANDER). 


ARENACEOUS FORMATION ............ Carboniferous (?) 
(Malaya). 


RICHARDSON (J. A.) (1937) Contrib. Geol. Surv. F.M.S. Ann. 
Rep., 1937, p. 31: also 1939, Geol. Surv. Mal. Mem., No. 3, Pahang; 
Raub, pp. 19-25) applied this name to all arenaceous rocks 
exposed in the Raub area, State of Pahang. These rocks, com- 
prising quartzite and phyllite, together with conglomerate and 
also the Chert Series (q. v.), were recorded as Triassic only on 
account of their lithological similarity to rocks of this age 
developed elsewhere in Malaya. 


RICHARDSON (J. A.), SERVICE (H.) and ALEXANDER (J. B.) (1940, 
p. 14) working independently concluded on structural evidence 
that the arenaceous rocks forming the foothills flanking the 
eastern margin of the Main Range granite are older than calca- 
reous rocks of Carboniferous age found immediately to the east 
of them (also RICHARDSON (J. A.), 1946, pp. 217-229). 

RICHARDSON (J. A.) (1950, pp. 12-17, 36-38) used the name 
i Foothills Formation (q.v.) and later substituted the name 
Arenaceous Series (q.v.) for the prominently arenaceous rocks 


o lexienae-ctratiaraphiaue- —— a 


(arenaceous formation, continued) 


of doubtful age flanking the eastern margin of the Main Range 
granite. 


ALEXANDER (J. B.) (1954) (not yet published Geol. Surv. Mal. 
Mem., No. 8, Pahang, Bentong) on evidence of structure and 
heavy mineral residues adopted the name Older Arenaceous 
Series (q.v.) for the prominently arenaceous foothills rocks of 
doubtful age in order to distinguish them clearly from the 
Younger Arenaceous Series (q. v.) of lithologically similar Trias- 
sic sediments. 

See also : OLDER ARENACEOUS SERIES, Malaya. 

(J.B. ALEXANDER). 


ARENACEOUSISERIES TE A. Ws o Carboniferous (?) 
(Malaya). 


RICHARDSON (J. A.) (1950) (Geol. Surv. Mal. Mem., No. 4, 
Pahang, Chegar Perah & Merapoh, pp. 36-38) substituted this 
name for the series of rocks formerly known as the Arenaceous 
Formation (q. v.). 


ALEXANDER (J.B.) (1950) (not yet published Geol. Surv. Mal. 
Mem., No. 8, Pahang, Bentong) used the name Older Arenaceous 
Series (q.v.) in order to distinguish this series of rocks clearly 
from the Younger Arenaceous Series of lithologically similar 
Triassic sediments. 

See also : OLDER ARENACEOUS SERIES, Malaya. 

(J.B. ALEXANDER). 


ARGILLACEOUS SERIES .... Carboniferous and ? Permian 

(Malaya). 

ALEXANDER (F.E.S.) (1950) (Report on the availability of 
granite on Singapore and the surrounding islands, pp. 11-13, 22) 
used this name to denote the rock series comprising mainly shale 
and sandy shale, together with sandstone, tuff, and lava asso- 
ciated with chert, which occurs stratigraphically beneath the 
Arenaceous Series (Younger = Triassic ?) on the island of Singa- 
pore. These rocks are considered to be Carboniferous and? 
Permian in age corresponding to the Calcareous Series (q.v.) of 
mainland Malaya. 

See also : CALCAREOUS SERIES, Malaya. 

(J.B. ALEXANDER). 


B 
BASIC GROUP Sch. oii: eines et Carboniferous (?) 
(Malaya). 
See : AMPHIBOLE SCHIST SERIES, Malaya. 
BATU ARANG COAL MEASURES .......... Upper Miocene 
(Malaya). 


See : SELANGOR COAL MEASURES, Malaya. 
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BENTA GRANITE-SYENITE COMPLEX ............ Age? 
(Malaya). 


RICHARDSON (J.A.) (1937) (Contrib. Geol. Survey. F.M.S. 
Ann. Rep., 1937, p. 33) applied this name to the complex of 
granite and syenite forming the western foothills of the Gunong 
Benom Range in the State of Pahang, particularly at Benta and 
in the Dong valley. In 1938 (p. 21) he referred to the hybrid 
nature of these rocks many of which are hornblendic. 


RICHARDSON (J. A.) (1939, pp. 51-75) later substituted the 
name Hybrid Basic Rocks (q.v.) for this suite of rocks which 
range from ultrabasic to acid and which have been formed by 
interaction between the Gunong Benom granite (q.v.) and an 
ultrabasic suite of earlier intrusives. 


(J. B. ALEXANDER). 


BUKIT TIMAY IGNEOUS COMPLEX .............. Age ? 
(Malaya). 


ALEXANDER (F.E.S.) (1950) (Report on the availability of 
granite on Singapore and the surrounding islands, pp. 14-18, 22) 
applied this name to the complex of igneous rocks exposed in 
the centre and east of Singapore island and on Pulau Ubin. The 
complex consists of dolerite dykes, quartz porphyry dykes, gra- 
nite pegmatites, granite, gabbro pegmatites and norite. Their age 
may be Mesozoic or Tertiary. 

(J. B. ALEXANDER). 


C 


CALCAREOUS FORMATION .. Carboniferous and ? Permian 
(Malaya). 


RICHARDSON (J. A.) (1937) (Contrib. Geol. Surv. F.M.S. Ann. 
Rep., 1937, p. 30-31: also (1939). Geol. Surv. Mal. Mem., No. 3, 
Pahang, Raub, pp. 10-12) used this name in place of the name 
Raub Series (q. v.) formerly applied by SCRIVENOR to the promi- 
nently calcareous rocks typically exposed in the Raub area, 
State of Pahang. These rocks comprise limestone together with 
calcareous, non-calcareous, and carbonaceous mudstones and 
shales, as well as interbedded pyroclastics and lavas of the 
Pahang Volcanic Series (q.v.). They are of Carboniferous and ? 
Permian age. 


RIcHARDSON (J.A.) (1950, pp. 17-35) later substituted the 
name Calcareous Series (q.v.) and recognized three facies, 
the argillaceous facies, the calcareous facies, and the «mixed» 
or «transitional» facies. The name Calcareous Series is now 
accepted as a division of the Carboniferous and ? Permian strata 
in Malaya. 

See also : CARBONIFEROUS, Malaya. 

(J.B. ALEXANDER). 
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CALCAREOUS SERIES ...... Carboniferous and ? Permian 
(Malaya). 


RICHARDSON (J. A.) (1950). (Geol. Surv. Mal. Mem., No. 4, 
Pahan, Chegar Perah & Merapoh, pp. 17-35) applied this name 
for the series of calcareous rocks found in the State of Pahang 
and which had been described in earlier publications as the 
Caleareous Formation (q.v.). This name is now accepted as a 
division of the Carboniferous and ? Permian strata in Malaya. 


See also : CARBONIFEROUS, Malaya. 
(J.B. ALEXANDER). 


CARBONIFEROUS .......... Carboniferous and (?) Permian 

Gn Malaya). 

Scrivenor (J. B.) (1931) (The Geology of Malaya, pp. 52-61) 
formerly applied the name Raub Series (q. v.) to the calcareous 
rocks of the Raub area, State of Pahang, and later discarded this 
name in favour of Malayan Carboniferous. The Carboniferous 
and ? Permian rocks of Malaya are divided into two major series, 
a lower division (arenaceous) consisting mainly of quartzite and 
shale, and an upper division (caleareous) consisting mainly of 
crystalline limestone and shale. 


The lower (arenaceous) division, comprising at least 5 000 feet 
of clearly exposed quartzite, shale, and impure limestone in the 
Langkawi Islands (SCRIVENOR (J. B. and WILLBOURN (E. S.), 1923, 
pp. 339-340), is also known in the States of Perlis and Kedah 
(WILLBOURN (E. S.), 1926, pp. 303-306). It is suspected to be present 
in the Main Range foothills in the State of Pahang, where it 
is currently referred to as the Older Arenaceous Series (q. v.) 
on evidence of structure and heavy mineral residues, and in the 
Kuantan area of Pahang, where have been found Visean (q.v.) 
fossils. 

The upper (calcareous) division, which in the Langkawi 
Islands (ScrIVENOR (J. B. and WILLBOURN (E.S.), 1923, pp. 341- 
342) comprises approximately 5000 feet of limestone and 700 
to 1 200 feet of interbedded shale with subordinate quartzite beds, 
is believed to occur in most if not all the States of Malaya and 
is currently referred to as the Calcareous Series (q. v.). SAVAGE 
(E. E. F.) (1937, pp. 8-13) and IncHam (F. T.) (1938, pp. 9-16) have 
recognized the presence of two facies in the States of Perak and 
Selangor, where the Calcareous Series forms a large proportion 
of the bedrock in the alluvial tinfields. Subsequent work in 
Malaya by RICHARDSON (J. A.) (1939, pp. 10-19; 1950, pp. 17-35); 
Roe (F. W.) (1951, pp. 16-22; 1953, pp. 19-28); Frrcx (F. H.) (1952, 
pp. 18-27); and ALEXANDER (J.B.) (1954) has brought the terms 
Argillaceous Facies and Calcareous Facies into general usage and 
acceptance for the two sub-divisions of the Calcareous Series. 
A further sub-division proposed by RICHARDSON (J. A.) (1950, 
pp. 18-19) and Service (H.) (publication not yet available) work- 
ing in the State of Pahang refer to a minor facies of transitional 
beds, alternating carbonaceous shale and limestone. It is currently 
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believed that both the Argillaceous and the Calcareous Facies in 
Malaya are contemporaneous, with a general tendency for the 
Calcareous Facies to assume prominence in the northern part, 
and for the Argillaceous Facies to predominate in the southern 
part of the country. The two facies are frequently interbedded, 
pass laterally and vertically one into the other, in some places 
assume lenticular forms, and cannot be arranged in strict strati- 
graphical succession. 

Rocks of the Calcareous Series in the States of Kelantan, 
Trengganu, Pahang, and Johore commonly are interbedded with 
pyroclastic and extrusive volcanic rocks. These volcanic rocks 
are described in geological literature under the heading Pahang 
Volcanic Series (q. v.), but they must be regarded as forming an 
integral part of the Carboniferous and Triassic succession in 
Malaya. 


Fossils : have been found in both the Argillaceous Facies and 
the Calcareous Facies of the Calcareous Series in several loca- 
lities in Malaya, but with the exception of the Visean fauna 
reviewed by Murr-Woop (1948, pp. 17-18) from the Kuantan area 
in the State of Pahang they are generally too poorly preserved 
to be of much homotaxial value. 

References: ScRIVENOR (J.B.), WILLBOURN (E.S.) (1923); 
WILLBOURN (E.S. (1926); ScrIveNOR (J.B.) (1931), pp. 52-61; 
SAVAGE (E. F.) (1937); IncHam (F.T.) (1938); RICHARDSON (J. A.) 
(1939), pp. 10-19; RICHARDSON (J. A.), SERVICE (H.), ALEXANDER 
(J. B.) (1940), p. 14; Murr-Woop (H.) (1948); ALEXANDER (J. B.) 
(1949), pp. 29-30; RICHARDSON (J. A.) (1950), pp. 17-35; Ror (F.W.) 
(1951), pp. 16-22; FrrcH (F.H.) (1952), pp. 18-27; Ror (F. W.) 
(1953), pp. 19-28; ALEXANDER (J.B.) (1954) (not yet published 
Geol. Surv. Mal. Mem., No. 8, Pahang, Bentong). 


See also : OLDER ARENACEOUS SERIES, Malaya. 
(J. B. ALEXANDER). 


CHERI SE ES AE. certnm rs (?) Carboniferous 
(Malaya). : 


ScRIVENOR (J. B.) (1911) (The geology and mining industries 
of Ulu Pahang, pp. 35-37; also 1931, The geology of Malaya, 
pp. 72-82) applied the name to a series comprising tough, thin, 
multicoloured and sometines banded chert, jasper, siliceous shale, 
and carbonaceous shale with abundant pyrite occurring in the 
Bentong area, State of Pahang. These beds are now known to be 
widespread in the Malay Peninsula. Good exposures can be seen 
along the roads around Bentong, West Pahang, and in South 
Kedah. The most interesting feature of this series of rocks is the 
presence of radiolaria which are specially abundant in the chert 
bands, but less so in the shale bands. Unfortunately the radio- 
larian remains have in many cases been replaced by recrystal- 
lized quartz and such as have been identified have little homo- 
taxial value. The chert deposits are considered to have been 
formed in a shallow water environment. 
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(chert series, continued) 


ALEXANDER (J.B.) (not yet published Geol. Surv. Mal. Mem., 
No. 8, Pahang, Bentong) refers this Chert Series to the cherty 
facies of the Older Arenaceous Series (q.v.) forming part of 
the ? Carboniferous succession in the State of Pahang. 


See also : OLDER ARENACEOUS SERIES, Malaya. 
(J.B. ALEXANDER). 


ENGGOR COAL MEASURES .............. Upper Miocene 

(Malaya). 

SCRIVENOR (J.B.) (1931) (The Geology of Malaya, p. 116) 
used this name for the coal-measures found between 150 and 
255 feet above sea-level at Enggor in the State of Perak. 20000 
tons of coal were produced from this locality before the mine 
was worked out. These coal-measures are now considered to be 
Upper Miocene in age and are classified with the Tertiary rocks 
of Malaya (q. v.). 


See also : TERTIARY, Malaya. (J.B. ALEXANDER) 


FOOTHILLS FORMATION .............. (?) Carboniferous 
(Malaya). 


RICHARDSON (J. A.) (1946) (The stratigraphy and structure 
of the Arenaceous Formation of the Main Range foothills, F.M.S.; 
Geol. Mag., vol. 83, pp. 217-229 : also 1950, Geol. Surv. Mal. Mem., 
No. 4, Pahang, Chegar Perah & Merapoh, pp. 12-17) applied this 
name to the prominently arenaceous rocks of doubtful age 
flanking the eastern margin of the Main Range granite in the 
State of Pahang, but later substituted the name Arenaceous 
Series (q. v.). 

See also : OLDER ARENACEOUS SERIES, Malaya. 


(J.B. ALEXANDER). 


GONDWANA ROCKS ch ss hase Joe Triassic 

(in Malaya). 

NEWTON (R.B.) (1906) (Notice of some fossils from Singa- 
pore, Geol. Mag., vol. 43, pp. 487-496) first suggested this name 
for the fossiliferous series of shale and sandstone beds exposed 
in the quarry at Mount Guthrie, Tanjong Pagar, Singapore 
Island. The occurrence of Podozamites plant remains indicated 


Lyc d is 


— —— — — “يكلا ل)111(ل11-211)111سه112صم تححصل . ل 


pb 


here the possibility that these rocks might form an extension or 
outlier of the upper Gondwana rocks of India. 


SCRIVENOR (J. B.). (1911) (pp. 37, 50-52) later used this name 
to replace the provisional name Tembeling Series (q. v.) formerly 
employed for the beds of shale, quartzite, and conglomerate found 
in Ulu Pahang. 

SCRIVENOR (J. B.) (1931), pp. 63-64, eventually discarded the 
name in favour of Malayan Trias (q. v.). 

These rocks are now referred to the Younger Arenaceous 
Series (q. v.) representing the Triassic strata in Malaya. 


See : TRIASSIC, Malaya. (J. B ALEXANDER) E 


GOPENG SIDE) digo: us à cou rh sono eos maa Quaternary 
(Malaya). 


SCRIVENOR (J.B.) (1912) (The Gopeng Beds of Kinta. Quart. 
Jour. Geol. Soc., vol. 68, pp. 140-163) applied the name to roughly 
sorted sandy clays and clays with pebbles and boulders occurring, 
together with a few interstratified beds of peat, on the east side 
of the Kinta valley, State of Perak. These beds, as much as 
200 feet in thickness, were thought to be fluvioglacial in origin 
and to be older than the Mesozoic granite on account of the 
apparent intrusion of pegmatite veins. 


SCRIVENOR (J. B.) (1931) (pp. xu-xıv, 127) later abandoned 
the glacial theory and regarded these beds as alluvial in origin, 
probably Pleistocene in age, and at the same time, pointed out 
their similarity with the High Level Alluvium (q.v.) deposits 
occurring in other parts of Malaya. 

INGHAM (F. T. and BRADFORD (E. F.) (1954) (not yet published 
Geol. Surv. Mal. Mem., Perak, Kinta area) refer the Gopeng 
Beds to the High Level Alluvium division of the Pleistocene and 
Recent (q.v.) strata in Malaya. The typical occurrence is at 
Gopeng, State of Perak, but similar beds occur in the State of 
Johore and on Singapore Island. 


See also: HIGH LEVEL ALLUVIUM, Malaya. 
(J. B. ALEXANDER). 


KI IPE WAS a. ال‎ Quaternary 

(Malaya). 

The name locally applied in Malaya to superficial deposits 
composed of angular grains of quartz cemented by kaolin and 
resembling decomposed granite. This formation is now referred 
to the Younger Alluvium (q. v.) division of the Malayan Pleisto- 
cene and Recent (q. v.). 


See also : PLEISTOCENE and RECENT, Malaya. 
(J.B. ALEXANDER). 


١ GUNONG BENOM GRANITE Mesozoic or (?) Lower Tertiary 


(Malaya). 


12 
(Gunong Benom, continued) 


RICHARDSON (J.A.) (1939) (Geol. Surv. Mal. Mem., No. 3, 
Pahang, Raub, pp. 49-75) used this name for the granite of the 
Gunong Benom Range, State of Pahang, in distinction from that 
of the Main Range of Malaya. It is believed that both of these 
granites are post-Triassic (Mesozoic or Lower Tertiary) in age. 


See also : MAIN RANGE GRANITE, Malaya. 
(J.B. ALEXANDER). 


GUNONG BENOM RANGE GRANITE-SYENITE COMPLEX 
(Malaya). Age ? 
See: BENTA GRANITE SYENITE COMPLEX, Malaya. 


HIGH LEVEL ALLUVIUM U S O. S e ao ANRE Pleistocene 
(Malaya). 


SCRIVENOR (J.B.) (1924) (The geology of Singapore Island, 
Jour. Mal. Br. Roy. Asiatic Soc., vol. 2, pt. I, pp. 1-8) first used 
the name for alluvium deposits on the east side of Singapore 
Island. This alluvium is particularly well exposed as high as 
110 feet above sea level at Tanah Merah Kechil. 

ALEXANDER (F.E.S.) (1950, pp. 18-21) proposed the name 
Older Alluvium (q.v.) in place of High Level Alluvium because, 
though the top of this alluvium lies just above 100 feet on Sin- 
gapore Island, its bottom lies below present sea level. Further- 
more it is stated that this alluvium is older than the Recent 
Alluvium (q. v.) which overlies it and that, in the east of Singa- 
pore, the Recent Alluvium is largely formed from it. 

SERVICE (H.) in 1954 decided to discard the name High Level 
Alluvium in favour of Older Alluvium (q.v.) for all the older 
alluvial deposits in areas of Malaya where they can be distin- 
guished from the more recent deposits. 


See also : PLEISTOCENE and RECENT, Malaya. 
(J.B. ALEXANDER). 


HYBRID BASIC ROCKS . esa Age (?) 
(Malaya). 


RICHARDSON (J.A.) (1939) (Geol. Surv. Mal. Mem., No. 3, 
Pahang, Raub, pp. 51-75) used this name for the hybrid basic 
rocks which had previously been called the Benta granite-syenite 
complex. These rocks form the western foothills of the Gunong 
Benom Range in the State of Pahang, particularly at Benta and 
in the Dong valley, and range in composition from ultrabasic to 
acid. It is believed that they have been formed by interaction 
between the intrusive Gunong Benom biotite granite and an 
ultrabasic suite of earlier intrusives. 

(J.B. ALEXANDER). 
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LOWER ARENACEOUS SERIES .......... Carboniferous (?) 
(Malaya). 


See : OLDER ARENACEOUS SERIES, Malaya. 


M 


' MAIN RANGE GRANITE .. Mesozoic or (?) Lower Tertiary 


(Malaya). 


INGHAM (F.T.) (1938) (Geol. Surv. Mal. Mem., No. 2, Perak, 
Tapah & Telok Anson, pp. 18-22) first used the name in this form, 
although it had been understood in many publications by earlier 
workers referring to the typical biotite granite forming the Main 
Range backbone of Malaya. This granite, which extends from the 
Thailand boundary in the north to Malacca in the south, is be- 


| lieved to be post-Triassic (Mesozoic or Lower Tertiary) in age. 


(J. B. ALEXANDER). 


MALAYAN CARBONIFEROUS 
(Malaya). Carboniferous and (?) Permian 
See : CARBONIFEROUS, Malaya. 


MALAYAN GONDWANA ROCKS ................ Triassic 
(Malaya). 
See : GONDWANA ROCKS, Malaya. 


MALAYAN PERMIAN .......... Carboniferous and Permian 
(Malaya). 
See : PERMIAN, Malaya. 


MALAYAN PLEISTOCENE AND RECENT ...... Quaternary 
(Malaya). 


See : PLEISTOCENE % RECENT, Malaya. 


Ori مره‎ MERE te n ns: Pass sss Tertiary 
(Malaya). 
See : TERTIARY, Malaya. 


IIA MN aisles sus ede ewe Triassic 
(Malaya). 
See : TRIASSIC, Malaya. 


MYOPHORIAN SANDSTONE .................... Triassic 
(Malaya). 
Newton (R.B.) (1900) (On marine Triassic lamellibranchs 
discovered in the Malay Peninsula ; Proc. Malacological Soc. 
vol. 4, pt. 3, pp. 130-135) bestowed this name on the fossiliferous 


14 
(Myophorian Sandstone, continued) 


sandstone bed near Kuala Lipis, State of Pahang, from which 
were collected the first Triassic fossils (notably Myophoria), but 
it did not come into general use. This sandstone bed forms part 
of the Tembeling Series (q. v.) later known as the Malayan Trias 
(q. v.) 

ScRIVENOR (J. B.) (see: 1931, pp. 64-68) at a later date col- 
lected from the same locality fish remains which were recognized 
by Sir Arthur Smith Woodward as Seminotus. 

Wer (J.) (1925, pp. 347-350) described fossils, including 
Halobia collected from the same locality. He considered that the 
balance of evidence favoured for them an infra-Rhaetic (Upper 
Triassic) age. 

The Myophorian sandstone is now referred to as a consti- 
tuent bed of the Younger Arenaceous Series (q. v.) representing 
the Triassic succession in the State of Pahang. 


See : TRIASSIC, Malaya. (J.B. ALEXANDER). 
0 
OLDER.ALLUVIUM Sm nodes cette TE Pleistocene 
(Malaya). 


ALEXANDER (F.E.S.) (1950) (Report on the availability of 
granite on Singapore and the surrounding islands, pp. 18-24) 
proposed the name in place of High Level Alluvium (q.v.) for 
the alluvium of Singapore island which occurs beneath the Recent 
Alluvium and from which, in the east of Singapore, the Recent 
Alluvium has been largely derived. 

SERVICE (H.) in 1954 decided to adopt the name Older Al- 
luvium in place of High Level Alluvium, for all the older allu- 
vial deposits in areas of Malaya where they can be distiguished 
from the more recent deposits. 

See also : PLEISTOCENE and RECENT, Malaya. 

(J.B. ALEXANDER). 


OLDER ARENACEOUS SERIES ............ Carboniferous 

(Malaya). 

SCRIVENOR (J. B.) and WILLBOURN (E. S.) (1923) (pp. 339-340) 
and WILLBOURN (E. S.) (1926) (pp. 303-306) recongnized in the 
northwestern part of Malaya two series of quartzite and shale, 
one younger than, and the other older than the series of lime- 
stone and shale which is now classified with Calcareous Se- 
ries (q.v.) and believed to be Carboniferous and? Permian in 
age. 

RICHARDSON (J. A.), SERVICE (H.) and ALEXANDER (J. B.) 
(1940, p. 14; see also RICHARDSON, J. A., 1946) working indepen- 
dently in the Maine Range foothills area of the State of Pahang, 
recognized there two series of arenaceous rocks. On field evidence 
of structure they considered that the foothills rocks, variously 
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described in earlier publications as the Arenaceous formation 
(q.v.), the Foothills Formation (q.v.) and the Arenaceous Series 
(qd. v.) are older than the Calcareous Series (q.v.) in Pahang. 
Unfortunately no fossils could be found in conformation of these 
opinions. The foothills rocks were therefore referred by them as 
the « older » Arenaceous Series, while proved Triassic beds of 
similar lithology were referred as the « younger» Arenaceous 
Series. 

ALEXANDER (J.B.) (1949) (pp. 29-30), (1954) working in the 
Bentong area, State of Pahang, showed that there are significant 
differences in the heavy mineral residues obtained from the 
«lower » or Older Arenaceous Series and the « upper » or Youn- 
ger Arenaceous Series. He therefore adopted the name Older 
Arenaceous Series for the prominently arenaceous foothills rocks 
of doubtful age in order to distinguish them clearly from the 
Younger Arenaceous Series (q. v.) of lithologically similar Triassic 
Sediments. 

The name Older Arenaceous Series has now been generally 
adopted in current descriptions of the arenaceous rocks which lie 
beneath the Calcareous Series (q.v.) of Carboniferous and? 
Permian age. The rocks of this Older Arenaceous Series have 
been sub-divided into four facies [see : RICHARDSON (J.A.), 1939; 
and ALEXANDER (J.B.) (1954)] namely, the Rudaceous (or pebly) 
Facies, containing ill-sorted peble and conglomerate beds; the 
Arenaceous (or sandy) Facies, comprising massive badly graded 
grit, quarzite, and subgreywacke; the Lutaceous (or argillaceous) 
Facies, consisting of beds of shale, sandy-shale, argillite, phyllite, 
and mica schist; and the Cherty Facies, referred to in earlier 
literature of Malayan geology as the chert Series (q.v.), which 
includes graphitic chert and shale, radiolarian chert and shale, 
and spicular chert. 

The above cited facies of the Older Arenaceous Series are 
irregularly developed in any one area. Field evidence shows that 
they are interbedded and that they pass laterally and vertically, 
one into the other. Interbedded tuffs, agglomerates, and lavas of 
the Pahang Volcanic Series (q.v.) are virtually absent from the 
Older Arenaceous Series in Pahang, as contrasted with their 
abundance in the Younger Arenaceous Series (q.v.). An uncon- 
formity between the Older Arenaceous Series and the Calcareous 
Series in Pahang is suspected on the basis of the sharply defined 
differences in lithology and regional structure of these series. 


References: SCRIVENOR (J.B.), WILLBOURN (E.S. pp. 338- 
347; WILLBOURN (E. S.) (1926); Savace (H. E. F.) (1937), pp. 14-16; 
INGHAM (F. T.) (1938), pp. 16-18; RICHARDSON (J. A.) (1939), p. 23; 
RICHARDSON (J. A.), SERVICE (H.), ALEXANDER (J. B.) (1940), p. 14; 
RICHARDSON (J. A.) (1946), pp. 217-229; ALEXANDER (J.B.) (1949), 
pp. 29-30; RICHARDSON (J. A.) (1950), pp. 12-17; Roz (F. W.) (1951), 
pp. 22-29; FrrcH (F. H.) (1952), p. 16; Roz (F. W.) (1953) pp. 28-33; 
ALEXANDER (J.B.) (1954). 


See also : CARBONIFEROUS, Malaya. (J.B. ALEXANDER) 
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OLDER: GRANITE SS 828. EEE IR ? Lower Paleozoic 
(Malaya). 


SCRIVENOR (J.B.) (1931) (The geology of Malaya, pp. 16-17, 
49-50) refers to an older Palaeozoic granite not yet proved in 
situ in Malaya on account of the fragments of granite found in 
tuff, and granite and schorl-rock pebbles found in Triassic con- 
glomerate, older than the Malayan Mesozoic granite. However, 
no outcrop of a definitely older granite has yet been found in 
Malaya. 


See also : MAIN RANGE GRANITE, Malaya. 
(J.B. ALEXANDER). 


OERDERJSCHISTS1539 r teens eee Carboniferous 
(Malaya). à 


ALEXANDER (F.E.S.) (1950) (Report on the availability of 
granite on Singapore and the surrounding islands, pp. 11-13, 22) 
used this name to denote the series of dark coloured, foliated 
micaceous schists which occurs stratigraphically beneath the 
Argillaceous Series (q. v.) on the island of Singapore. These rocks 
may be Carboniferous or older in age. 


See also : SCHIST SERIES, Malaya. 
(J.B. ALEXANDER). 


P 


PAHANG VOLCANIC SERIES (P.V.S.) 
(Malaya). Carboniferous to Triassic 


SCRIVENOR (J.B.) (1911) (The geology and mining industries 
of Ulu Pahang, pp. 40-47) applied this name to those eruptive 
and intrusive rocks of the Malay Peninsula which are older than 
the Mesozoic granite. As the name implies the series is best 
developed in the State of Pahang, though the rocks are also 
strongly developed and widespread in the States of Kelantan, 
Trengganu, and Johore, and are represented to a lesser extent 
in other parts of Malaya. The series ranges from Carboniferous 
to Triassic in age and forms part of a great manifestation of 
voleanic activity in those times in what is now Malaya, Borneo, 
and Sumatra. 


WILLBOURN (E.S.) (1917), pp. 447-62, 503-14, see also (1925), 
pp. 601-615) published a full account of the component rocks of 
this series and classified them as follows: 

(1) Lavas: rhyolite, trachyte, andesite 

(2) Tuffs: rhyolite, rhyo-andesite, andesite 

(3) Hypabyssal rocks : Quartz porphyry, granophyre, porphy- 
ry, porphyrite, quartz dolerite, dolerite. 

It was observed both by SCRIVENOR (see also 1931, pp. 83-94) 
and by WILLBOURN that pyroclastic rocks (tuffs and agglomerates) 
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are very much more abundant than lavas in the series. Further- 
more that the proportion of these volcanic rocks which are 
| interbedded with and intrusive into rocks now known as the 
| Calcareous Series (.v.) is greater than the proportion found in 
| the Younger Arenaceous Series (q.v.) which followed, WILLBOURN 
| considered that there was no evidence that rhyolite lavas were 
| extruded after the deposition of the Calcarous Series but that 
| andesitic igneous activity took place during the process of depo- 
|| sition of both the Calcareous Series (q.v.) and the Younger 
| Arenaceous Series (q. v.). 

| WILLBOURN (E. S.) (1933) (pp. 8-9); Savace (H. E. F.) (1937) 
| (p. 19); and RICHARDSON (J. A.) (1939) (pp. 48-49) have shown 
| as a result of later work that though individual quartz porphyry 
| and granophyre masses may be older in age than the period of 
| 

| 

| 


| granite intrusions in Malaya, they are nevertheless genetically 
| related to the granite intrusive period and hence should no 
" longer be classified with the Pahang Volcanic Series. 
| RICHARDSON (J. A.) (1950) (pp. 40-46) proposed that the scope 
١ of the name Volcanic Series should be further restricted so as 
; | to include only extrusive and pyroclastic rocks of indubitably 
| volcanic origin older than the Mesozoic granite and which are 
| demonstrably contemporaneous with the sedimentary rocks with 
| 


' which they are interstratified. 
| No fossils of homotaxial value have, as yet, been recorded 
i in the pyroclasts of the Pahang Volcanic Series. It is therefore 
fi proposed to continue the use of the name Pahang Volcanic Series 
| until more detail is known concerning the distribution and range 
| of individual types of lavas and pyroclasts produced during 
Carboniferous to Triassic times. 


(J.B. ALEXANDER). 


PERMIAN — ou... Carboniferous and Permian 

(In Malaya). 

See SCRIVENOR (J. B.) (1911) (The geology and mining indus- 
“tries of Ulu Pahang, p. 34; also (1931), pp. 56, 96-99); see also 
WILLBOURN (E. S.) (1925) (pp. 601-616); see also Murr-Woop 

(H. M.) (1948) (pp. 1-5). Rocks of Permian age form part of the 
| sedimentary sequence at present known as the Calcareous Series 
(q. v.) in Malaya. The strata of this sequence include limestone 
and shale, as well as interbedded pyroclastic rocks and lavas 
of the Pahang Volcanic Series (q. v.). 

Fossils: SCRIVENOR (J.B.) collected from non-calcareous 
shale at Lubok Sukum, near Kuala Tembeling, State of Pahang, 
fossils identified in 1905 by Newton (R.H.), as Xenodiscus sp. 
and Dentalium herculea, of Permian age. 

Service (H.) (1948) (pp. 18-19) collected from shale exposures 
in the river Jemeru near Kuala Lipis, State of Pahang, a fossil 
ras” comprising crinoids, fragmentary polyzoa, lamel- 


libranchs and brachiopods identified by Murr-Woop (H.M.), as 
Dictyoclostus sp., Marginifera sp., Uncinunellina timorensis, 
| Spiriferellina sp., Spirifer sp., Leptodus and Lyttonia sp., consi- 


| 2 Mala 
| 
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(Permian, continued) 


dered by her to be probably Upper Permian in age. SERVICE also 
collected from mudstone in the river Kelidik near Kuala Lipis, 
State of Pahang, indeterminate moulds of crinoid stems resem- 
bling Poteriocrinus ? sp., identified by Cox (L.R.), and consi- 
dered to be probably Permian in age. 

Davis (A.G.) (1954) [unpublished report by British Museum 
on material found by Paton (J.R.)] examined breccia blocks of 
fossiliferous limestone embedded in andesite from Bukit Ke 
payang quarry between Temerloh and Maran, in the State of 
Pahang. He identified fusulinids of Polydiexodina type and a 
foraminifer allied to Pachyphloia which is Upper to Middle 
Permian in age in Europe. 

There is still insufficient palaeontological evidence available 
to warrant the separation of a mappable unit of Permian rocks 
from the Carboniferous rocks in the Permo-Carboniferous Cal- 
carous Series (q.v.) of Malaya. 

See also : CALCAREOUS SERIES, Malaya. 

(J.B. ALEXANDER). 


PERMO-CARBONIFEROUS. 
(In Malaya). 


The name Permo-Carboniferous has been applied in some 
of the earlier literature on Malayan geology to the succession 
of rocks now known as the Calcareous Series (q. v.) and believed 
to be Carboniferous and ? Permian in age. However, insufficient 
palaeontological evidence at present is available to warrant the 
separation of a mappable unit of Permian rocks from the Car- 
boniferous rocks in the Permo-Carboniferous Calcareous Series 
of Malaya. 

See also : CALCAREOUS SERIES, Malaya. 


(J.B. ALEXANDER). 


EEEISTOCENE 4 RECENT r, 00 RATA. a s Quaternary 

(Malaya). 

SCRIVENOR (J.B.) (1924) (The geology of Singapore Island; 
Jour. Mal. Br. Roy. Asiatic Soc., vol. 2, Pt. 1, pp. 7-8) first 
divided the alluvium deposits of Malaya when he separated 
what was known as the High Level Alluvium (q.v.) from the 
Recent Alluvium (q.v.) on Singapore Island. 

WILLBOURN (E.S.) (1928) (pp. 22-24) recognized two distinct 
divisions of the alluvial deposits in the State of Johore. 

Scrivenor (J.B.) (1931) (pp. 127, 130) recorded the simila- 
rity between the Gopeng Beds (q.v.) of the Kinta valley and 
the High Level Alluvium (q. v.) exposed on Singapore Island and 
in the State of Johore. 

COLLINS (H. D.) (1938) (p. 7) discovered at Khota Tampan 
Estate, State of Perak, stone-implements of Middle Pleistocene 
age in gravels underlying rhyolite ash believed to have origi- 
nated from the prehistoric Toba eruption in Sumatra. This dis- 


19 


| covery suggested a division of the alluvial deposits into pre- 
Middle Pleistocene and post-Middle Pleistocene to Recent. 

ALEXANDER (F.E.S.) (1950) (pp. 18-24) suggested the name 
| Older Alluvium (q.v.) in place of High Level Alluvium (q. v.) 
for the older alluvial deposits found on Singapore Island. 

INGHAM (F. T. and Braprorp (E. F.) (1954) (not yet published 
Geol. Surv. Mal. Mem. No. 9, Perak, Kinta) have divided the 
alluvium deposits of the Kinta valley, State of Perak, into two 
groups, the High Level Alluvium (q.v.) including the Gopeng 
Beds (q.v. and the Recent Alluvium (q.v.) including the more 
| recent alluvial deposits as well as granite wash (q. v.). Tin-ore 
bearing gravels, sands and clays have been found in places in 
both the younger and the older formations. 

With the exception of occasional elephants teeth from which 
only two species have been identified, Elephas maximus and 
| Elephas namadicus, no fossil of any homotaxial value for corre- 
| lating the alluvial deposits has yet been found. Coupled with 
the slightness of the information afforded by stone-implements 
there is insufficient palaeontological and field data at present 
| available to justify a separation of the Pleistocene alluvium 
| from the Recent alluvial deposits in Malaya. 


See also : PLEISTOCENE RHYOLITE ASH, Malaya. 
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(J.B. ALEXANDER). 


PLEISTOCENE RHYOLITE ASH 
| (Malaya). 


ScRIVENOR (J. B.) (1930) (A Recent rhyolite-ash with sponge- 
| spicules and diatoms in Malaya; Geol. Mag., vol. 67, pp. 385-393) 
described a deposit of loosely consolidated rhyolite ash which 
had been found in 1928 on Tanjong Perak Estate, State of Perak. 
The deposit had a maximum thickness of 29 feet and overlay 
beds of alluvium at a height of about 150 feet above sea-level. 
He suggested this deposit had originated from the prehistoric 
Toba eruption in Sumatra (see Van BEMMELEN, 1929, pp. 115-124). 


WILLBOURN (E.S.) (1934) (p. 9) recorded the discovery of 
similar deposits of rhyolite ash near the village of Dong, at 
heights between 370 feet and 500 feet above sea-level, in the 
Raub district of the State of Pahang. The greatest recorded 
thickness of these deposits was later shown to be 16 feet (Geol. 
Surv. F.M.S. Ann. Rep., 1938, pp. 7-8). Another deposit of si- 
milar rhyolite ash at least 20 feet in thickness was found on 
Khota Tampan Estate, State of Perak, at a height of about 200 
feet above sea-level (Geol. Surv. F.M.S. Ann. Rep., 1937, pp. 
8-9). 


CoLLINsS (H. D.) (1938) (p. 7) discovered stone-implements 
of probable Middle Pleistocene age in gravels underlying the 
rhyolite ash found in 1937 at Khota Tampan Estate, State of 
„Perak. This discoverey dated these rhyolite ash deposits as 
„ Middle Pleistocene. 


E LA, E E Quaternary 
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(Pleistocene rhyolite ash, continued) 


ALEXANDER (J.B.) (1939) (pp. 7-8) found still another de- 
posit of rhyolite ash in the State of Pahang, at Kemasul Estate, 
more than 50 miles southeast from the occurrence at Dong and 
160 miles from the most northerly deposits in Perak. All the 
deposits of this ash so far found in Malaya are distant more 
than 200 miles and less than 250 miles from the shattered vol- 
cano now occupied by Lake Toba in Sumatra. 

The rhyolite ash formation is now incorporated under the 
Malayan Pleistocene and Recent (q. v.). 


See also : PLEISTOCENE and RECENT, Malaya. 
(J.B. ALEXANDER). 


Q 


QUARTZITE AND SHALE SERIES ............... Triassic 
(Malaya). 


WILLBOURN (E.S.) (1928) (The geology and mining industries 
of Johore; Jour. Mal. Br. Roy. Asiatic Soc., vol. 6, pt. 4, pp. 14- 
16) applied the name to a series of quartzites, shales, carbona- 
ceous shales, conglomerates, and radiolarian cherts associated 
with volcanic rocks in Johore. This series, in the absence of 
palaeontological evidence, was assigned to the Trias on the 
grounds of their lithological similarity with known Triassic rocks 
on the island of Singapore and in the State of Pahang. 


See also : TRIASSIC, Malaya. 
(J.B. ALEXANDER). 


QUARTZITES and SCHISTS FORMATION .. Carboniferous ? 

(Malaya). 

CAMERON (W.E.) (1924) (The deep leads of Kinta valley; 
Mining Magazine, vol. 31, pp. 277-278) used this name for quart- 
zites and schists underlying and older than the limestones found 
in the Kinta valley, State of Perak. 


See also : SCHIST SERIES, Malaya. 
(J.B. ALEXANDER). 


RAUB? SERIES M Ai ir AN trae IMS Carboniferous 
(Malaya). 


SCRIVENOR (J.B.) (1911) (The geology and mining industries 
of Ulu Pahang, pp. 32-35) applied this name to a limestone- 
shale series exposed in the valleys of the Pahang river and its 
tributaries, typically in the Raub area, of the State of Pahang. ` 
Later the name was discarded in favour of Malayan Carboni- 
ferous. See: SCRIVENOR (J.B.) (1931), pp. 55-56. The Raub Se- 
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| ries is now considered to be part of the Calcareous Series (a. v.) 
| of Carboniferous age. 


See also : CARBONIFEROUS, Malaya. 
(J. B. ALEXANDER). 


RECENT ALLUVIUM ........................ Pleistocene 
(Malaya). 
See : YOUNGER ALLUVIUM, Malaya.. 
| RECENT 51292231425 ASH i deis bie n eure Quaternary 
(Malaya). 


See : PLEISTOCENE RHYOLITE ASH, Malaya. 


SCHISTSTSERTES nn nine cree Carboniferous (?) 
(Malaya). 


The name « Schist Series» or « Shale-quartzite Series» was 
used locally by the mining communities in the Kinta valley, 
State of Perak, to designate the shale-quartzite sequence of 
rocks, regardless of whether or not local metamorphism was in 
evidence. 


CAMERON (W.E.) (1924) (pp. 277-278) used the name « Quart- 
zite and Schists Formation» for schists underlying and older 
than the limestone found in the Kinta valley. 


ScRIVENOR (J.B.) (1925) (pp. 156-157) showed that some 
sections of the schists in the Kinta valley are certainly younger 
than the limestone strata. 


RASTALL (R. H.) (1927) (pp. 332-333) supported the view that 
the schist series were younger than the limestones but in a later 
paper (vide 1931, pp. 193-206) he pointed out that some of the 
schists might be interbedded with the limestone. 


WILLBOURN (E.S.) (1936) (pp. 259-263) recorded proof that 
in certain localities some of the schists are in fact interstratified 
with the limestone strata. 


The name «Schist Series» for these rocks has now been 
discarded as it is considered to have little stratigraphical signi- 
ficance. However, the name «schist» is still loosely employed 
by the mining community in the Kinta valley to designate me- 
tamorphosed sediments other than crystalline limestone. 


ALEXANDER (J. B.) (1954) used the name « Schist Series » for 
the sequence of rocks exposed between the granite of the Main 
Range and the arenaceous rocks forming the Main Range foothills 


| in the Bentong area, State of Pahang. In the absence of palaeon- 


tological evidence this series is thought to be older than the 
calcareous facies of the Carboniferous and? Permian sequence 
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(Schists series, continued) 


and the arenaceous facies of the Older Arenaceous Series in 
Pahang. 


See also : OLDER ARENACEOUS SERIES, Malaya. 
(J.B. ALEXANDER). 


SELANGOR COAL-MEASURES ............ Upper Miocene 
(Malaya). 


SCRIVENOR (J.B.) (1931) (The geology of Malaya, p. 114) 
used this name for the coal-measures found in 1908 at about 70 
feet above sea-level, in the Rantau Panjang Forest Reserve at 
Batu Arang in the State of Selangor. 


Coal production : commenced in 1915 and up to end of 1953 
more than 14 million tons of coal have been produced from 
Batu Arang. These coal-measures are considered to be Upper 
Miocene in age and are classified with the Tertiary rocks of 
Malaya (a. v.). 

See also : TERTIARY, Malaya. 

(J.B. ALEXANDER). 


SHALE-QUARTZITE SERIES .............. Carboniferous 
(Malaya). 


See : SCHIST SERIES, Malaya. 


TERRA CLAYS R, ANA TL EE ue E ? Quaternary 
(Malaya). 


RASTALL (R. H.) (1927) (The geology of the Kinta valley; Mi- 
ning Magazine, vol. 36, pp. 333-334) applied the name to depo- 
sits of streaky red and brown clays with light coloured veins 
found in the Tekka Ltd Mine and adjacent mines, on the east 
side of the Kinta valley, State of Perak. It was considered that 
these clays had been derived from part of the Schist Series 
(q. v.) metamorphosed by the granite; afterwards decomposed by 
weathering; and subsequently faulted, brecciated, and disinte- 
grated by collapse over dissolving limestone. 


WiLLBOURN (E.S.) (1936) (p. 261) added that the Tekka 
Clays were residual deposits derived from weathered schist, 
which itself represented original shale bands interstratifield 
with limestone of Carboniferous and (? Permian) age, and not 
part of the Triassic Schist Series. 


INGHAM (F.T. and Braprorp (E.F.) (1954) (not yet pu- 
blished Geol. Surv. Mal. Mem. No. 9, Perak, Kinta) consider 
that the Tekka Clays have been produced as a result of the 
complex admixing of portions of the Pleistocene and Recent 
alluvium with the type of deposit described above, concomitant 
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with the collapse and movement produced by dissolving limes- 
tone bedrock. 


See also : SCRIVENOR (J.B.) (1931), pp. xiv, 71. 
The name is no longer in use as a formation unit. 


(J.B. ALEXANDER). 


[TEMBELING SERIES 40l BO. eue DII eck de Triassic 


(Malaya). 


SCRIVENOR (J. B.) (1907) (Geologist’s Report of Progress 1903- 
1907, p. 4) applied the name provisionally to a series comprising 


' ¦ shale, sandstone, grit and conglomerate which occurs in the 
| Tembeling river basin of the State of Pahang, where it forms 
the greater portion of the lofty Tahan Range. 


SCRIVENOR (J.B.) (1911) (pp. 37, 50-52) also (1931) (pp. xvi, 


j 63) later discarded the name in favour of Gondwana Rocks 
| (q. v.). 


These beds are now referred to the Younger Arenaceous 


| Series (q. v.) representing the Triassic strata in Malaya. 


See also : TRIASSIC, Malaya. (J.B. ALEXANDER) 


| TERTIARY. 


(in Malaya). 
Coal-bearing strata thought to represent the Tertiary for- 


| mation are known to occur in five localities in Malaya but there 


is no conclusive evidence of their precise age. These strata are 
found: 


(1) at Batu Arang (Selangor coal-Measures q.v.), State of 
Selangor, from whence more than 14 million tons of coal have 
been mined between 1915 and 1954 (see: Rog (F.W.) (1933), 
pp. 130-141); 

(2) at Enggor (Enggor Coal-Measures q. v.), State of Perak, 
where a total output of about 20,000 tons of coal was produced 
before the mine closed down (see: ScRIVENOR (J. B.) (1931), p. 
116); 

(3) at Bukit Arang, on the borders of Perlis and Thailand 
(see: WILLBOURN (E.S.) (1926), pp. 317-320); 

(4) near Kluang and Nyor, in the State of Johore (see: 
ScRIVENOR (J. B.) (1929), p. 4; (1930), pp. 4-5); 

and (5) at Durian Chendrong, Kepong, in the State of 
Johore (see: WILLBOURN (E. S.) (1935), p. 9: (1936), p. 12). 

Prospecting by boring in the last three localities has failed 
so far to discover coal of any economic importance. 

The total outcrop area of these deposits in the five localities 
mentioned above does not exceed 100 square miles. At Batu 
Arang, where they are best exposed, these rocks consist of shale, 


| sandstone, coal, conglomerate, and boulder beds resting uncon- 
_formably on quartzite and phyllite believed to be of Triassic age 


(see : Roe (F. W.) (1948), p. 30; (1953), pp. 52-69). 
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(Tertiary, continued) 


Fossils: At Batu Arang have been found the gastropod 
Helix and plant remains of a modern drier climate type. The 
composition of the coal is intermediate between high-grade li- 
gnite and sub-bituminous coal indicating no great geological age. 
Pollen analysis has confirmed a Tertiary age. 

Collected from a marly shale interbedded with oil shale, 
coaly shale and rare seams of lignite from Durian Chondrong, 
Kepong, State of Johore, a new species of freshwater gastropod 
Viviparus collected by WILLBOURN (E.S.) (1925), p. 9; (1936), p. 
12) has been identified by Cox (L.R.) (1937), pp. 78-81. In view 
of the long geological range of Viviparus, it gives little infor- 
mation as to age, but the fairly fresh state of preservation of 
the shells suggests that the new species is not older than Upper 
Tertiary. 

Coal described as cannel or > pseudo »-cannel type is found 
in all five localities, the amount of moisture suggesting an Upper 
Miocene age when compared with coals in neighbouring coun- 
tries of the Malay Archipelago, but the beds may be Pliocene 
or even Pleistocene. Probably they were laid down in isolated 
freshwater swamps and lakes. 

References: WILLBOURN (E.S.) (1926), pp. 289-332; SCRIVE- 
NOR (J.B.) (1929), p. 4; ScRIVENOR (J.B.) (1930a), pp. 4-5; 
SCRIVENOR (J. B.) (1931), pp. 113-119; WILLBOURN (E. S.) (1935) 
Geol. Surv. F.M.S. Ann. Rep. 1935, p. 9; WILLBOURN (E.S.) 
(1936a), Geol. Surv. F.M.S. Ann. Rep. 1936, p. 12; Cox (L. R.) 
(1937), vol. 74, pp. 78-81; Roe (F. W.) (1948), p. 30; Ror (F. W.) 
(1953), pp. 52-69, 130-141. (J.B. ALEXANDER). 


TOURMALINE-CORUNDUM ROCKS 
(Malaya). Carboniferous and (?) Permian 


ScRIVENOR (J.B.) (1910) (The tourmaline-corundum rocks of 
Kinta; Quart. Jour. Geol. Soc., vol. 66, pp. 435-449) first descri- 
bed these unusual rocks which occur as boulders in the Western 
Boulder Clays (q. v.) present on the west side of the Kinta valley 
State of Perak. The rocks have a vesicular appearance and are 
composed of tourmaline and corundum. It is evident from earlier 
records that these rocks previously had been mistaken for 
basalt. 

WILLBOURN (E.S.) (1931) (pp. 170-176) later stated that 
these rocks are associated with phyllite, at one time interstra- 
tified with Carboniferous (and? Permian) limestone, and that 
in his opinion they had been formed by the metamorphism of 
phyllite consequent on the intrusion of the Mesozoic granite. 


See also: Scrıvenor (J.B. (1931) (pp. 159-175). 


INGHAM (F.T.), BRADFORD (E.F.) (1954) (not yet published 
Geol. Surv. Mal. Mem. No. 9, Perak, Kinta) continue to use the 
name for these rocks which are restricted to the west side of the 
Kinta river. Althrough occurring chieffly in the form of exceedin- 
gly hard, well-rounded boulders with smooth, often highly po- 
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lished surfaces; a number of outcrops have been found undoub- 
| tedly «in situ» and in some localities the rock has weathered 
| to a soft greyish clay still showing oolitic structure. Tourmaline 
| corundum rock is always associated with, or found in the imme- 
| diate neighbourhood of the schists which form the argillaceous 
facies of the Calcareous Series (q. v.) in the Kinta area. 


See also : CALCAREOUS SERIES, Malaya. 
(J.B. ALEXANDER). 


| TRIASSIC. 
(in Malaya). 


i SCRIVENOR (J. B.) (1931) (pp. 62-71) used the name Malayan 
| Trias to replace that of Malayan Gondwanas (q.v. and the 
| Tembeling Series (q.v.) used in earlier publications. NEWTON 
| (R. B.) named one horizon the Myophoria Sandstone (q.v.) but 
| this name did not come into general use. In the absence of 
| palaeontological evidence to the contrary it has been the practice 
' & hitherto in Malaya to ascribe all rocks of arenaceous lithology 
| to be Triassic system where they can be matched with litholo- 
| gically similar rocks of proved Triassic age and where the strati- 
* graphical relationship with adjacent rocks of the Calcareous Se- 
| ries (q. v.) is known. The best exposure occurs in the State of 
Pahang where the Triassic rocks form the upper portions of the 
| highest mountains of the Malay Peninsula (Gunong Tahan 7186 
| feet). 
! ALEXANDER (J. B.) (1954) (pp. 29-30) working in the Bentong 
| area, State of Pahang, adopted the name Younger Arenaceous 
Series (q.v.) for these prominently arenaceous rocks in order 
| to distinguish them clearly from the Older Arenaceous Series 
| (q. v.) of lithologically similar sediments of doubtful but older 
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, f age (see also 1940, p. 14). The rocks of the currently referred 
| Younger Arenaceous Series (q.v.) have been subdivided into 
| three facies as follows: the Rudaceous (or pebbly) Facies, con- 
taining ill-sorted argillaceous conglomerate beds; the Arenaceous 
| (or sandy) Facies, comprising massive badly graded argillaceous 
grit, quartzite, subgreywacke and greywacke; and the Lutaceous 
| (or argillaceous) Facies consisting of beds of shale, sandy-shale, 
| argillite, and phyllite. 
The above cited facies of the Younger Arenaceous Series are 
| irregularly developed in any one area. Field evidence shows that 
| they are interbedded and that they can pass laterally and ver- 
tically one into the other. Interbedded tuffs, conglomerates and 
| lavas of the Pahang Volcanic Series (q. v.) are often abundant 
and are commonly of intermediate or basic composition, as con- 
|trasted with their virtual absence from the Older Arenaceous 
| Series in Pahang. Work in the eastern foothills of the Main 
Range suggests that there are present in Malaya certain arena- 
ceous beds, previously believed to be Triassic, which may in fact 
be Carboniferous or even pre-Carboniferous in age (see also 
RICHARDSON (J. A.) (1946), pp. 217-229). 
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(Triassic, continued) 


Fossils: of Triassic age, including marine organisms and 
terrestrial plant remains, have been described from a number 
of localities in Malaya (see ScRIVENOR (J.B.) (1931), pp. 64-68). 
They include Myophoria, Halobia, Chlamys valoniensis, Pteria 
pahangensis ?, Podozamites. For full list and authorities see 
references given below. Silicified wood believed to have been 
weathered out from arenaceous beds overlying andesite near 
Jerantut, Pahang, discovered by WILLBOURN (E.S.), was identi- 
fied by Epwarps (W.N.) (1933), pp. 236-241 as Dadoxylon 
schlerosum Walton (Upper Triassic). 


See also: MYOPHORIAN SANDSTONE, Malaya. 


References: SCRIVENOR (J.B.), WILLBOURN (E.S.) (1923), p. 
342; WiLLEOUEN (E.S.) (1926), pp. 310-317; SCRIVENOR (J. B.) 
(1931), pp. 62-71; Enwarps (W.N.) (1933), pp. 236-241; SAVAGE 
(ŒL E. F.) (1937), pp. 14-16; IncHam (F. T.) (1938), pp. 16-18; 
RICHARDSON (J. A.) (1939), p. 23, RICHARDSON (J. A.), SERVICE (H.), 
ALEXANDER (J.B.) (1940), p. 14; RICHARDSON (J. A.) (1946), pp. 
217-229): Service (H.) (1948), pp. 18-19; ALEXANDER (J. B.) (1949), 
pp. 29-30; Savace (H. EF.) (1949), pp. 19-20; RICHARDSON (J. A.) 
(1950), pp. 12-17; Roe (F.W. (1951), pp. 22-29; FrrcH (F. H.) 
(1952), p. 16; Roz (Œ. W.) (1953), pp. 28-33; ALEXANDER (J. B.) 
(1954). 

See also : YOUNGER ARENACEOUS SERIES, Malaya. 

(J.B. ALEXANDER). 
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UPPER ABENACEOUS SERIES . 722: 1 JON 3 Triassic 
(Malaya). 


See also : YOUNGER ARENACEOUS SERIES, Malaya. 


BHESEANM $. ho. nm ARAN Carboniferous 

(in Malaya). 

Mure Woop (H. M) (1948), Malayan Lower Carboniferous 
fossils and their bearing on the Visean palaeogeography of Asia, 
Brit. Mus. Publ., pp. 1-18. See also: Frrcx (F. H.) (1952) (pp. 18- 
27) for description of fossiliferous Calcareous Series rocks in 
which brachiopods and the first trilobites found in Malaya were 
discovered by FrrcH in the Kuantan basin of the State of 
Pahang. These fossils definitely date the rocks as of Lower Car- 
boniferous (Visean) age and are notably as including specimens 
of a new genus and species of Linguaphillipsia terapaiensis by 
STUEBLEFIELD (C.J.), as well as «Phillipsia» sp. (see Mum- 
Woop (H. M), pp. 97-102). | 


See also : CARBONIFEROUS, Malaya. (J B. ALEXANDER). 
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IRE ee AREE EET E CERES Quaternary 
| (Malaya). 


SCRIVENOR (J.B.) (1928) (Geol. Surv. F.M.S. Ann. Rep. 1928, 
` | p. 9) proposed this name for a deposit of loosely consolidated 

l rhyolite ash which had been found on Tanjong Perak Estate, 
| State of Perak. The deposit had a maximum recorded thickness 
| of 29 feet and overlay beds of alluvium at a height of about 150 
| feet above sea-level. 


I SCRIVENOR (J. B.) (1930) (p. 385) later abandoned the name 
| in favour of Recent Rhyolite Ash (q. v.) and subsequently Pleis- 
| tocene Rhyolite Ash (q. v.). 


See also : PLEISTOCENE RHYOLITE ASH, Malaya. 
(J.B. ALEXANDER). 
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E WESTERN BOULDER CLAYS ........ Age? (Quaternary) 
| (Malaya). 


ScRIVENOR (J.B.) (1913) (The geology & mining industry of 
| the Kinta District, Perak, pp. 29-31, 37-42) applied the name to 
| boulder clay deposits occurring on the west side of the Kinta 
valley, State of Perak. Whereas these boulder clays were first 
| described as deposits of uncertain age and possible glacial origin, 
| it is now believed that their origin is similar to that of the Tekka 
| clays (q. v.) on the east side of the Kinta valley. All these boul- 
| der clays are believed to be the result of the weathering and 
collapse of argillaceous schists and other rocks originally inters- 
'tratified with Carboniferous (and ? Permian) limestone which has 
now been entirely dissolved away. The Western Boulder Clays 
| differ from the Gopeng Beds (q. v.) and the Tekka clays (q. v.) 
|^ that the included boulders of tourmaline-corundum rocks 
(q. v.) are restricted to the west, whereas boulders of pure co- 
|rundum rock are restricted to the east side of the Kinta valley. 
| Some of the Western Boulder Clays contain tin-ore in quantities 
| sufficient for mining. 
See also : Jones (W.R.) (1916), pp. 165-197; RaAsTrALL (R.H.) (1927), pp. 334- 
1335; SCRIVENOR (J.B.) (1931), pp. xu-xiv, 71; WILLBOURN (E.S.) (1936), p. 263. 


The name is no longer in use as a formation unit. 
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(J.B. ALEXANDER). 


YOUNGER ALLUVIUM ao de my, Quaternary 
(Malaya). 


SERVICE (H.) in 1954 decided to adopt the name Younger 
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(Younger alluvium, continued) 


Alluvium in place of Recent Alluvium for all the more recent 
alluvial deposits in Malaya. 


See also : PLEISTOCENE and RECENT, Malaya. 
(J.B. ALEXANDER). 


YOUNGER ARENACEOUS SERIES ................ Triassic 

(Malaya). 

ALEXANDER (J.B.) (1954) (not yet published Geol. Surv. Mal. 
Mem. No. 8, Pahang, Bentong) applied this name to the series 
of arenaceous rocks found in the State of Pahang which have 
been proved on palaeontological evidence, or thought on struc- 
tural evidence, to be Triassic in age. 

This name distinguishes them clearly from the Older Arena- 
ceous Series (q.v.) of the lithologically similar rocks older than 
the Calcareous Series (q. v.). 

See also : TRIASSIC, Malaya. 

(J.B. ALEXANDER). 
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STRATIGRAPHICAL INDEX 


Indeterminated : Benta Granite-syenite complex; Bukit Timay 
igneous complex; Gunong Benom Range granite-syenite com- 
plex; Hybrid basic rocks. 

Lower Palezoic : Older Granite. 

Carboniferous to Triassic : Pahang volcanic series. 

Carboniferous : Amphibole schist series; Arenaceous formation; 
Arenaceous series; Basic group; Chert series; Foothills for- 
mation; Lower Arenaceous series; Older arenaceous series; 


Older schists; Quartzites and schists formation; Raud series; 
Schist series; Shale-quartzite series; Visean. 


Carboniferous and (?) Permian : Argillaceous series; Calcareous ` 


formation; Calcareous series; Carboniferous; Malayan Carbo- 
niferous; Malayan Permian; Permian; Permo-Carboniferous; 
Tourmaline-corundum rocks. 

Triassic : Gondwana rocks; Malayan Gondwana rocks; Malayan 
Trias, Myophorian sandstone ; Quartzite and shale series, 
Tembeling series; Triassic; Upper Arenaceous series; Younger 
arenaceous series. 


Mesozioc or (?) lower Tertiary: Gunong Benom granite; Main 
Range granite. 


Tertiary : Malayan Tertiary; Tertiary. 


Miocene : Batu Arang coal measures; Enggor coal measures; Se- ` 


langor coal-measures. 


Quaternary : Gopeng beds; Granite wash; High level alluvium; 
Malayan Pleistocene and recent; Older alluvium; Pleistocene 
and recent; Pleistocene Rhyolite ash; Recent alluvium; Re- 


cent rhyolite ash; Tekka clays; Vitrite; Western Boulder 


clays; Younger alluvium. 


[Amphibole schist series.‏ إل 
'Arenaceous formation.‏ 
Arenaceous series.‏ 
¡Argillaceous series.‏ 
“Basic group.‏ 
Batu Arang coal measures.‏ 
in, “Benta Granite-syenite complex.‏ 
W- Bukit Timay igneous complex.‏ 


| 
ries; Calcareous formation. 
Calcareous series. 
Carboniferous. 
. Chert series. 


MONS coal measures. 
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oothills formation. 


ondwana rocks. 

openg beds. 

Granite wash. 

unong Benom granite. 

nong Benom Granite-syenite 
complex. 


igh Level Alluvium. 
ybrid Basic rocks. 


ower Arenaceous series. 


ain Range Granite. 

alayan Carboniferous. 
alayan Gondwana rocks. 
alayan Permian. 

alayan Pleistocene & Recent. 
alayan Tertiary. 

alayan Trias. 


ALPHABETICAL INDEX 
(Malaya) 


(Cross-references in italics) 


Older Alluvium. 

Older Arenaceous series. 
Older Granite. 

Older Schist. 


Pahang Volcanic series. 
Permian. 
Permo-Carboniferous. 
Pleistocene & Recent. 
Pleistocene Rhyolite ash. 


Quartzite and shale series. 
Quartzites & Schists formation. 


Raub series. 
Recent Alluvium. 
Recent Rhyolite ash. 


Schist series. 
Selangor coal measures. 
Shale-quartzite series. 


Tekka clays. 

Tembeling series. 

Tertiary. 
Tourmaline-Corundum rocks. 
Triassic. 


Upper Arenaceous series. 


Visean. 
Vitrite. 


Western Boulder clays. 


Younger Alluvium. 
Younger Arenaceous series. 
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